Introduction of vascular smooth muscle cells expressing recombinant genes in vivo.
Vascular smooth muscle cells contribute to the formation of atherosclerotic plaques by proliferating in response to vascular injury and releasing growth-promoting factors. Because their autocrine and paracrine effects are not fully understood, expression of such growth factor genes in specific cell types in vivo would help to determine their mechanism of action. We describe a method to transfer vascular smooth muscle cells expressing recombinant gene products to localized segments of the arterial wall. Vascular smooth muscle cells from the inbred Yucatan minipig were infected in vitro with an amphotropic, replication-defective retrovirus transducing the gene for Escherichia coli beta-galactosidase. Vascular smooth muscle cells expressing this recombinant gene were implanted, using a catheter, into denuded iliofemoral artery segments of pigs in vivo. These arteries subsequently demonstrated beta-galactosidase activity in cells of the intima and media. This method, which provides for the introduction of genetically modified smooth muscle cells, can be used to define the biological effects of recombinant genes in the vessel wall and potentially to provide alternative treatments of vascular diseases.